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Mr.  Don Ost ler ,  D i rec tor
Div is ion o f  Water  Qual i ty
Department of Environmental Quality
P .  O .  Box  L4487  O
Sa l t  Lake  C i t y ,  U tah  841 -L4 -4870

Dear  Mr .  Os t l e r :

RE: SKYLINE MINES CHRONIC TOXICITY TESTING

The attached reports are submit ted in response to an agreement
reached with members of  your staf f  in a meet ing held on September
L6,  L992,  and as formal ly  requested in  cor respondence dated
September  30,  L992.  We are  p leased to  repor t  that  the cr i te r ia  for
chronic whole ef f luent toxic i ty test ing for both the Ceriodaphnia
sp.  and P imephales promelas ( fa thead minnow)  were successfu l ly  met .
We regret the delay in complet ing these tests.  The laboratory
problems encountered were beyond our control .

S incere ly .
I

/ i ' )

(.** /-'p&L'
]o-

GIen A.  Zumwal t
V ice Pres ident /GeneraI  Manager

Kei th  Welch:  gb

cc:  Ke i th  Welch
S , tt "t ,t1,t.n . .""'tt ' ' , - , '11 ' '-" 'r i

Attachments
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PiI iMi I .TI ,E UIAH FUEL

TESI P.Nlt[A! '

TEST START

/ ACE Fathead Minno',rs i  5 d.ry
LL?392VH

1500 4 DEC 92 TEST END i300 12 DEC 92

CIIRONIC llli0l,ll; lil,'F'r,iJEltl' TC)il.(:i:Ty l{IpoRT
P tll[|ilE!F-s _. _- i i.ath.::tt1___Ujj_rrjs!.1

LAil Ntl]4llER 2r3o(,1

ilPDFS NlJtiEtC U r-0(.2354t)

Sl.l\4PL': SKYi.Iil{: NINI EFFI-i.ir.t:T
14'-t0 30 NOv ez

DILU'TION I{ATER LAE KATER

MRONCSS C0t{l ROL 7rJ0 RECEMIIG - EFFLUEIIT 700

CHLORITTE COTITROL O RECE'VING - EIFLIIENT N
@ q:F''t5!F$5rfi'$'-ssssel'_

TE5T COIIDITIONS

4 sets of 5 tnthead L.rv.€ ( l i !9g!gtg.! io:!gt.r! i  ,rere erpored tr dit . ted If i i t ,Ent ai- t  . : , , l rceri l i 'ni :nds tvi  ; '  ddy!.
sxwivsl and grorth at thc end of tei-period sere uelsured,:nd stat ist icnt l 'y eYatuatld.

Anitndt Age dt test stnrt:  5 ddy3 old
Popu ldt ion D'rnsity: 40 f ish/L
Food :

A e r a t i o n :
f l i  sso  t ved  Oxygen :
l , later  Rep lacement:
Temperature:
Pho to  Per iod :
p H :
i,lal.er:
Samp le Concentrat  i  t 'ns :

R e s u  I t s :

New ly hatched Br i  r ,e Shr inp l { r .up i  i  i
(0.  tSnrL/cort" ;d i  ner twi  ce 0a i  t  y)

None
6 . 6  -  7 , 8
Changed  Da i  t y
2 5 ' C  t  t ' C
16  Hours  L igh t /8  Hor t r s  Dark
7 . 2  -  8 . 0
?02 t4 inerr  I  Hatet '  (Palr i  er)  i  n D.  I  .  l ' ln t 'er

6 . 2 5  4 ,  L ? . 5  % ,  ? . 5 . 0  % ,  5 0 . t )  ? ,  a n d  1 0 0 . 0  Z ,  i f f  t u e n t  i n  d i t u t e d  : n i n e r a I  w a t e : "

T t r e r e  r * a s  N 0  S i g n i f i c a r r t  e f f e c t  o n  g r o z t f i .  ( R e : u l t t ,  / , N O V A - l J : : t t r t e t t ' s ' [ e s t )

NOEC (Gro 'a th )  =  100 .0  g ;

LOIC 16rr , 'v l th)  -  Not  De ternr ined

T h e r e  w a s  l ! !  S i g n i f i c a r r t  e f f e c t  o n  s r t r v i v a l .  ( R e , i u l + - s  o f  F i s h r : r s  F x a c t '  T e s t )

N 0 E C  ( S u r v i v a [ )  =  i 0 0 . 0  s ;

L0EC (Sut 'v i  va t )  = Not Determined

Enc tosed  a re  da ta  shee ts  and  s ta t i s t i ca [  - repor t s

Respect fu  I  ty  sr rbmi t ted,

----
l4a i ' i  on AnderFen

40WestLoubeAvenue o SoltLoke City,Utoh MllS o PHONE (801) 4d,6-876l' o FAX (801) 466-8763
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CHRONICWEIGHT DATA

sf!il!FLE: : , 1

EFFLUENT FATHEAD 5 Day 1123€IZFH

12 hours 105 c NATASHA

. : . t  : . ; .  . 1 .

NEF
f,; ,ISt:uftV iF$H 'i!0,' ....tilEtt$:iii'.'r.;

iiffififfiliiil!t{Hc}ff :IJ|ffiHtlff .,ii'Fl$t l i i "". ; ' l
A
B

INITIAL C
D

1 . 0 1 0 2 1 .0134 5
; : : i i1.0002 1 .0017 5

1.0053 1.0080 5

0.9974 0.9988 5 i  , . : -  :  t  : . i  :  : . 1  . :  : . : . :

Enrru.ennHEF :..fnft.;.,...,'
rllUHgH'F

ffi::jr:.: :.: :.:.:
i ! : i ; i i i : : : r i

iiilfs$!!|iiiii
rV-lHHlf:f

: . ; :
. i ' :
: , i .

i :  i ;oohreff-,In*lH}H:
A
B

CONTROL C
D

1.0048 1.0088 ;i0:
:lOi

lioi
r;6i

5

Si

ioi:oilo'ilsi
: : t l i  i  :  I  :  : l : : : , t t

. :  
j  i  i . :  i . : l i : : t ' i j .

1 .0021 1 .0061 5
1.0043 1.0080 5
1.0055 1.0093 5

A
B

6.25% Efflnt C
D

0.s993 1.0033 diiffiffi,i':i

10i$0?e.1...
&90{oiiiiii
;0i$046i::::r

5 ui
oi
c;
0i

.0S,0*0:iiii
nso*.:Jli,ii

i ' i . i
' 1 . : . : , j ' :  : . : :  : . j . l .

,00496i::i

1 . 0 0 1 7 1.0040 3
1.004t1 1.0083 5
1.0040 1.0088 5

A
B

12.5% Efflnt C
D

1.0003 1.0036 4 s;;0ssg

'l.osdds. i,. ..
1 . 0 0 1 8 1.0048 4 0i

s;
i  : :

gl
1.0062 1.0096 4
1.0028 1.0067 5

A
B

25o/o Effluent C
D

0.9998 1.0027 ,0t0oEe,
;9ico-?4,,
;0i00$r,
i0;0006'.

3

i .

.  l t l  :  . . .  - : .  .  i  : i .  :
: : . : . t  : . :  : . l  t  t . : :  l : ,
: 1 . : : : . i  l t ; i : . :  : t :  : 1 : t : - i

:rti6:'000*41.0059 1.0087 3
1.0065 1  .0102 5

1.0009 1.0045 5
A
B

50% Effluent C
D

1.0032 1.0071 :.0
::0
i : l

i;0r

aOs$.'i;
00fi0',:i.
:  -  i t : ; . , : t : : . : :

0Q?€...:,

4
;0s 4
:  : . :  l : . j . :  :  t :  :  : . :

. i . : ' :  : : : : . :  : :  ; :  : : .

i ; : l . . .  i : ' . ; i i : i . . i . f  : : :

1.0076 1 .01 26 5
1.0069 1.0097 4

1 . 0 0 1 0 1.0045 5i9l t|{titc
A
B

100% Efllnt C
D

1.0020 1.0067 r9
i0

O
;O

5
i:li0t0n07,
: : t  i ; i :  i r : :  r  r ' :  i  j : ; : : : i : , r  i l. : . : . :  t . . :  : . : . 1  : . : . : - r ' l
: - i . : . : .  . : . - . : : . : . i . .

' , . ' . . ' ' . . , . . . . , ' . , : ' ' .
. i . : : r , , :  ; . . r . i  i  i . :

: i f : : : : i ' : : i : : : . :  : . i  . .  .

1.0043 1.0079 4
0.9996 1.0025 5
1.004E 1.OO7? 4

COMMENTS Testing Began 1500 on 2 December.



CHRONIC FATHEAD

PERTI,IITTEE UTAH FUEL
SMPLE SKYLITIE I,IINE EFFLUE}IT

DATA SHEET 3

ilPoES llls'IBER I.AB NUI{BER 2860I

DAY CONTROL 6 .25  * 1 2 . 5  4 ?5 .0  t6 50 .0  eo 100 .0  %

DISSOLVED OXYGEN

OLD NEhl OLD NEI{ OLD NEI{ OLD NEI{ OLD NEI{ OLD NEI{

I 7 . 5 7 . 2 7 . 0 6 . 8 7 . ? 7 . L 7 . 7 7 . 6 7 . 5 7 . 4 7 . 8 7 . 6

? 7 . 8 8 . 1 7 . 6 7 . 2 7 . 5 7 . r 7 . 5 7 . 3 7 . 7 7 . 5 7 . 8 7 . 7

3 7 . 7 7 . 8 7 . 5 6 . 8 7 . 7 6 . 6 7 . 3 6 . 6 7 . 8 6 . 9 7 . 7 6 . 8

4 7 . 8 7 . 9 7 . 7 6 . 8 7 . 3 6 . 6 7 . 7 6 . 9 7 . 5 6 . 9 7 . 6 6 . 6

5 7 . 7 7 . 3 7 . 7 6 . 6 7 . 5 6 . 6 7 . 4 7 . r 7 . 5 6 . 9 7 . 7 6 . 7

6 7 . 6 8 . 5 7 . 6 7 . 9 7 . 0 8 . 1 7 . 5 8 . 1 7 . ? 7 . 8 7 . 3 7 . 1

7 7 . 8 7 . 9 7 . 7 7 . 4 7 . L 7 . 2 7 . 7 7 . 5 7 . 3 7 . 6 7 . 7 6 . 8

I 7 . 7 7 . 9 7 . 7 7 . 2 7 . L 7 . L 7 . 6 7 . 4 7 . 3 7 . t 7 . 6 6 . 7

9

10

TEMPERATURE "c

1 24.6 24.5 24.6 24.3 ? 4 . 7 24.0 ? 4 . 6 24.0 24.6 24.0 24.6 24.0

2 24.8 24.8 24.5 2 s . 0 24.5 25.0 24.8 24.8 24.7 24.6 24.5 24.7

3 24.6 24.2 ? 4 . 6 24.3 24.6 24.3 24.6 24.5 24.5 24.5 ? 4 . 6 24.8

4 24.7 ? 4 . 6 ? 4 . 4 24.6 ? 4 . 7 24.8 24.7 ?.4.7 24.7 24.7 ? 4 . 4 24.6

5 ? 4 . 6 24.5 ? 4 . 5 24.2 24.6 24.L 24.6 24.0 ? 4 . 6 24.0 24.6 24.0

6 24.6 24.3 24.6 24.0 24.6 24.0 24.6 24.0 24.6 ? 3 . 7 24.6 23.7

7 ? 4 . 6 ? 4 . 3 24.6 24.0 ? 4 . 6 24.L 24.5 ? 4 . 0 ? 4 . 6 24.2 24.6 24 . r

I 24.7 24.5 ? 4 . 6 24.3 24.6 ? 4 . 3 24.6 24.3 24.7 24.0 24.6 24.0

9

10

pH

1 7 . 2 7 . 2 7 . O 6 . 9 7 . 0 7 . 0 7 . 0 7 . O 6 . 9 7 . 0 6 . 9 7 . O

? 7 . ? 7 . 3 7 . 0 7 . 1 7 . t 7 . L 7 . 0 7 . L 7 . 1 7 . L 6 . 9 7 . 0

3 7 . 3 7 . 3 7 . L 7 . 0 7 . 2 7 . 0 7 . 1 7 . 0 7 . 3 7 . O 7 . 0 7 . 7

4 7 . 2 7 . 3 7 . L 7 . 1 7 . ? 7 . O 7 . ? 7 . 3 7 . 2 7 . 0 7 . 2 7 . 0

5 7 . 4 7 . ? 7 . 3 7 . 0 7 . 2 7 . 0 7 . 3 7 . 0 7 . 2 7 . 1 7 . ? 6 . 9

6 7 . ? 7 . 2 7 . 0 7 . 0 7 . 0 7 . 0 7 . 0 7 . 0 7 . 2 7 . L 7 . 0 6 . 9

7 7 . ? 7 . ? 7 . 0 7 . O 7 . 0 7 . 0 7 . 0 7 . 0 7 . L 7 . 7 6 . 9 6 . 9

I 7 . 3 7 . 2 7 . 0 7 . 0 7 . L 7 . 0 7 . 0 7 . 0 7 . L 7 . 1 7 . 0 6 . 9

9

10
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CHRONIC GROT{TH FATEEAD MINNOI{-UTAE FUEL-SKYLINE
F i  I  e :  F :  \TOX\28601  .  FHG T rans fo rm :  ARC S INE(SQUARE ROOT(Y)  )

SUMI' IARY STATISTICS ON TRANSFORMED DATA TABLE 1of 2

GRP IDENTIFICATION l'{ IN MAX MEAN

I
2
3
4
c
6

CONTROL
6 .25  %
12 .5  %
25 .0  %
50 .0  %

100 .0  x

4
4
4
4
4
4

1  . 036
1 .071
1 .O47
1 .013
0 .  99  1
0 .866

.  107

.369

.173

.397

.429
,323

,077
.  164
,  LL2
.  187
.  189
.081

I
I
1
I
1
I

CHRONIC GROWTH FATHEAD
F i  l e :  F :  \ T O X \ 2 8 6 0 1  . F H G

SUMMARY STATISTICS

I ' l INNOW-UTAH FUEL- SKYLINE
T T A N S f O T M :  A R C  S I N E (  S Q U A R E  R O O T ( Y  )  )

ON TRANSFORMED DATA TABLE 2 Of 2

GRP IDENTIFICATION VARIANCE SD SEI"l

1
2
3
4
5
6

CONTROL
6 .25  %
L2 ,5  %
25 ,O  %
50 .0  %

100 .0  %

0 .001
0 .019
0 .003
0 .037
0 .053
0 .057

0 .036
o .138
0 .058
0 ,192
0  .  231
0 .239

0 .018
0 .069
0 .029
0 .096
0 .116
0 .119



TrTLg,
CURONIC GROI{TE FATIIEAD I-{INNOU-UTAII

F ILE :  F :  \TOX\28601  .  FHG
TRANSFORI.{ : ARC SINE( SQUARE ROOT(Y ) )

FUEL-SKYLINE

NUI'TBER OF GROUPS :

GRP IDENTIFICATION REP VALUE TRANS VALUE

1
1
1
I
2
2
2
2
3
3
3
3
4
4
4
4
5
5
5
5
6
6
6
6

CONTROL
CONTROL
CONTROL
CONTROL

6 .25  X
6 ,25  %
6 .25  %
6  ,25  26
12 ,5  %
t2 .5  %
12 .5  %
t2 ,5  %
25 .0  %
25 .O  %
25 .O  %
25 .O  %
50 .0  %
50 .0  %
50 .0  %
50 .0  %

100 .0  %
100 .0  %
100 .0  %
100 .0  %

1
2
3
4
1
2
3
4
I
2
3
4
1
2
3
4
I
2
3
4
1
2
3
4

0  ,  9000
0  .  8000
0  .  7400
o  , 7  600
0  .  8000
o ,7  700
o  .  8000
o  .  9600
o  .  8300
0  .  7500
0  .  8500
0  .  7800
o  .  9700
0  .  9300
o ,7  400
o  . 7  200
0  .  9800
1  . 0000
0  .  7000
0  .  7000
0  ,  9400
0  .  9000
o  .  5800
o  .  6000

1 .1071
.1071
.0357
.0588

1 . 1 0 7 1
I  . 0 7 0 6
1 . 1 0 7 1
I  . 3 6 9 4
I  . 1 4 5 8
t . o472
1 .1731
1  . 0826
1  . 3967
1  .  3030
1  . 0357
1  . 0132
1  . 4289
1  . 3453
0  .  9912
0 .99L2
1  . 3233
L  , 2490
0 .8657
0 .8861



CHRONIC GROWTH FATHEAD
F i  l e :  F :  \TOX\28601  .  FHG

MINNOW-UTAH FUEL-SKYLINE
Trans fonm :  ARC S INE(SQUARE ROOT(Y)  )

ANOVA TABLE

SOURCE DF S S M S

Be tween

Wi th i n  (E r ro r )

5

18

0 .053

0 .513

0 .011

0 .029

0 .379

To ta l 23 0 .566

C r i t i c a l
S i n c e  F

v a l u e  =
C r i t i c a l

F 2 .77  (0 .05 ,5 ,19 )
F  FA IL  TO REJECT Ho :A l  I  g roups  equa l



= = = = = : =  = = = : = = = = = = = = = = =  = = = =  = = = = -  - -  -  - - -

.  C R I T I C A L  F I S E E R S  V A L U E Q '  , 2 O , 2 0 ) ( p=0 .05 )  IS  15 . E
ce

=====

VALU
fe ren

IS  16  .
S ince  b  i s  g rea te r  t han  t 5  t he re  i s  no  s iS in i f  i can t

between CONTROL and TREATI- |ENT at  the 0 .05 I  eve I  .

FISEERS EXACT TEST
============================================================================

NUMBER OF

IDENTIF ICATION AL IVE DEAD TOTAL ANII ' IALS

CONTROL

5 0 . 0  %

20

1 8

20

20

0

2

'---= - -
t-

b
d i f

TOTAL 38 2 40

CRIT ICAL  F ISHERS VALUE (2O  ,2O  ,2O)  (  p=0  .  05  )  IS  15  . b  VALUE IS  T8 .
S ince  b  i s  g rea te r  t han  15  t he re  i s  no  s iS in i f  i can t  d i f f e rence

between CONTROL and TREATMENT at  the 0  .05 I  eve I  .

FISEERS EXACT TEST
============================================================-===============

NUMBER OF

IDENTIFICATION AL IVE DEAD TOTAL ANIMALS

CONTROL

100 .0  %

20

1 8

0

2

20

20

TOTAL 38 40

CRIT ICAL  F ISHERS VALUE (2O  ,2O  ,2O)  (  p=0  .  05  )  IS  15  . b  VALUE IS  T8 .
S ince  b  i s  g rea te r  t han  15  t he re  i s  no  s i g i n i f  i can t  d i f f e rence

between CONTROL and TREATMENT at  the O.  05 I  eve I  .

SUI"II'{ARY OF F I SHERS EXACT TESTS

GROUP IDENTIFICATION
NUI'TBER
EXPOSED

NUMBER
DEAD

S I G
( P = . 0 5 )

0
2
3
4
2
2

1
2
3
4

CONTROL
6 .25  %
L2 ,5  %
25 ,O  %
50 .0  %

20
20
20
20
20



FISEERS EXACT TEST
= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =

NUMBER OF

IDENTIF ICATION AL IVE DEAD TOTAL ANII ' IALS

CONTROL

6 .25  %

0

2

20

18

20

20

TOTAL 38 40

CRIT ICAL  F ISHERS VETUT (2A  , 2O  ,2O>  (  P=O .  05  )  IS  15  . b  V A L U E  I S  1 8 .
S ince  b  i s  E i r ea te r  t han  15  t he re  i s  no  s i $n i f  i can t  d i f  f  e rence

between CONTROL and TREATT'IENT at the 0 .  05 I  eve I  .

FISEERS EXACT TEST
============= .===============================================================

NTIMPED Ar

IDENTIF ICATION ALIVE DEAD TOTAL ANIMALS

CONTROL

L 2 , 5  %

20

20

0

3

20

T7

TOTAL 37 40

CRIT ICAL  F IS I IERS VALUE (2O ,2O,2O)  (p=0 .O5 )  IS  15 '  b  VALUE IS  1? '
S ince  b  i s  g rea te r  t han  15  t he re  i s  no  s iS ln i f  i can t  d i f f e renoe

be twoen  CONTROL and  TREATMENT a t  t he  O .05  l eve l .

FISHERS EXACT TEST

NUMBER OF

IDENTIF ICATION A L I V E DEAD TOTAL ANIMALS

CONTROL

25 .0  %

20

1 6

0

4

20

20



CHRONIC GROI{TE FATEEAD MINNOW-UTAH FUEL-SKYLINE
F i l e :  F : \TOX\28601 .FHG T rans fo rm :  ARC S INE(SQUARE ROOT(Y) )

Ba r t  I  e t t s  t es t  f  o r  homog iene i t y  o f  va r  i ance

Ca l cu la ted  B  s ta t i s t i c
Tab  I  e  Ch i  - squa re  va  I  ue
Tab  I  e  Ch i  - squa re  va  I  ue

10 .82
15 .09  (a lPha
11 .07  (a lPha

=  0 .01 )
=  0 .05 )

(avg  n  1 )  =
(#g roups -1 )  =

Ave rage  d f  used  i n  ca l cu la t i on  == )  d f
Used  f o r  Ch  i  - squa re  t ab  I  e  va  I  ue  ==  )  d f

. 003
5

Da ta  PASS homoEene i t y  t es t  a t  0 .01  l eve l .  Con t i nue  ana l ys i s .

NOTE:  I f  E roups  have  unequa l  rep l  i ca te  s i zes  the  av€ re8 le  rep l i ca te  s i ze  i s
used  t o  ca l cu la te  t he  B  s ta t i s t i c  ( soe  above )  '



CHRONIC GROWTH FATHEAD MINNOW-UTAH FUEL-SKYLINE
F i  I  e :  F :  \TOX\28601  ,  FHG T rans fo rm :  ARC S INE(SQUARE ROOT(Y)  )

Shap  i  no  H i  I  k s  t es t  f o r  no rma  I  i  t y

D  =  0 .513

W =  0 .933

Cr i t i ca l  W  (P  =  0 .05 )  ( n  =  24 )  =  0 ,916
Cr i t i ca l  W  (P  =  0 .01 )  ( n  =  24 )  =  0 .884

D a t a  P A S S  n o r m a l  i t y  t e s t  a t  P = 0 . 0 1  l e v e l .  C o n t i n u e  a n a l y s i s .



C-EVI-  A\D 3Ac- i? ic  36  ̂  ̂ .

PER,'I ITTEE UTAH FUEL

TEST ANIMAL / AGE CERIODAPHNIA < 24 HoUR

TEST START 15OO 4 DEC 92 TEST END 13OO 12

HARDNESS CONTROL 7OO RECEIVING

CHLORINE CONTROL O RECEIVING

CHRONIC WHOLE EFFLUENT TOXICITY REPORT
CERIOOAPHNIA

LAB NUMBER ?8602

NPDES NUI'IBER UT-0023540

SMPLE SKYLINE MINE EFFLUENT
1400 30 NOV 92

DEC 92 OILUTION bIATER LAg I{ATER

EFFLUENT iOO

EFFLUENT O

TEST COr{oIrIo S

10 Cerlodaohnia drrbia neonates Nere exposed to €fftuent at 5 concentr.t ions for 8-days. Surviv. l  and reproduction dt

the end of test period rere Deasuied and stat ist icatty ev.tu.ted.

Anirql Age .t  test stdrt:  < 24 houis
P o p u  I a t i  o n  D e n s i  t y :
F o o d :
A e r a t i  o n :
0 i s s o t v e d  0 x y g e n :
l {ater  Rep lacement:
Tempera tu re :
P h o t o  P e r i o d :
p H :

1 Neonate/25 mL
Y C T  +  A t g a e  S u s p e n s i o n  ( 0 . 1  m L  /  d a y )

None
6 . 6  -  8 . 5
Changed  Da i  t y
Z S ' C  r  1 . C
16  Hours  L igh t /8  Hours  Dark
6 . 9  -  7 . 4

Contro I  t {a ter :  2OZ t t i ineraI  l {a ter  (Perr ier )  in  D. I .  l {a ter
Rece i v i ng  i { a te r :  None  supp t i ed  w i t h  samp te
Sarap te  Concen t ra t i ons :  100 .0  Z ,  5O .O  %,  25 .0  %,  l ? .5  % and  6 .25  % E f f  t uen t  d i  Lu ted  i n

L lb  Water  (20 z  Mi  nera t  )  .

R e s u t t s :

The re  was  p  S ign i f j can t  e f f ec t  on  rep roduc t i on .  (Resu t t s  ANOVA-Dunne t t ' s  Tes t )

NOEC (ReP .oduc t i on )  =  100 .0  ?

L0EC (Reproduct ion)  =  Not  Determined

The re  was  S  S ign i f i can t  e f f ec t  on  su rv i va t .  (Resu t t s  o f  F i she rs  Exac t  Tes t )

NOEC (Su rv i va t )  =  100 .0  a

LOEC (Survi va l. ) = Not Determi ned

Enctosed are data sheets  and s ta t is t icat  repor ts

R e s p e c t f u t l y  s r r b m i t 9 \ , /

--)a.n/'-- )y'
:. ,/ .; 

',' 
L \- /---

40 West Louise Avenue o Solt Loke City, Utoh 841 l5 o PHONE (8Ol) 4b68761 . FAX (80t1 Ab6-8763



.  
CHRONIC

PER}IITTEE UTAH N'EL

SA}IPLE SKYLINE MINE

a
CERIODAPHNTA DATA

NPDES

EFFLUENT

l-AB ilU'IBER 28602

SIIEET 1

NWEER

cot{TR0L

6 . 2 s

LZ.5

OFFSPRII{G

OFFSPRING

OFFSPRING

A B c D E F G H I J l.lEAN TOTAL

1 0 0 0 0 0 0 0 0 0 0 0 0

2 0 0 0 0 0 0 0 0 0 0 0 0

3 0 0 0 0 0 0 0 0 0 0 0 0

4 3 0 0 0 5 0 2 0 0 0 I 10

5 2 6 1 0 0 0 2 4 I 0 1 . 6 16

5 4 0 0 4 6 I 0 0 6 3 . 3 33

7 0 8 7 0 0 0 6 8 t ? 3 . ? 32

8 8 3 6 10 I I z I I 6 5 . 6 56

9

l0

Tot L7 1 7 14 14 19 l6 t2 1 3 15 1 4 Ls.2 L5?

I 0 0 0 0 0 0 0 0 0 0 0 0

7 0 0 0 0 0 0 0 0 0 0 0 0

3 0 0 0 0 0 2 0 0 0 0 0 . 2 2

4 I 0 ? I 0 0 0 1 0 2 0 . 7 1

5 0 2 0 ? 2 6 2 0 2 3 1 . 9 19

6 4 0 4 3 3 0 0 6 5 0 2 . 5 ?5

7 5 5 0 0 ) 8 3 0 5 5 3 . 7 37

8 5 7 7 10 5 0 9 8 4 5 6 . 0 60

9

10

TOT 16 14 13 16 15 16 14 15 16 1 5 1 5  . 0 150

1 0 0 0 0 0 0 0 0 0 0 0 0

? 0 0 0 0 0 0 0 0 0 0 0 0

3 0 0 0 0 0 I 0 0 0 0 0 . 1 I

4 1 1 I t ? 0 I I I 0 0 . 9 9

5 3 z 0 3 0 5 0 0 0 ? 1 . 5 l 5

6 0 3 7 4 4 3 4 6 3 3 3 . 9 39

7 4 0 0 0 0 0 6 0 4 5 1 . 9 1 9

I 7 10 8 6 7 7 5 8 7 5 7 . 0 70

9

10

TOT 1 5 15 t 6 14 1 3 16 16 t5 15 t7 1 5 . 3 153



a . |

CHRONIC CERIODAPHNI

PERT.IITTEE UTAH FUEL

SMPLE SKYLINE MINE EFFLUET{T

-
A DATA

NPDES

2 5 . 0

SHEET 2

NTSIBER

,6 OFFSPRItG

LA8 Nu,lBER 28602

A B c 0 E F G H I J l'IEAN TOTAL

1 0 0 0 0 0 0 0 0 0 0 0 0

2 0 0 0 0 0 0 0 0 0 0 0 0

3 0 ? I 0 0 0 0 2 0 0 0 . 5 f,

4 0 0 0 I I ? I 0 1 1 0 . 7

5 ? 6 6 0 0 0 z 4 0 0 ? . 0 20

6 0 0 4 6 3 4 3 5 7 4 3 . 6 36

7 3 8 6 0 4 0 0 6 0 6 3 . 3 33

I 9 0 0 I 7 7 10 0 I 5 5 . 4 54

9

10

TOT 14 16 L 7 15 1 5 1 3 16 1 7 16 16 1 5 . 5 155

5 0 . 0

100.0

OFFSPRING

OFFSPRIIG

I 0 0 0 0 0 0 0 0 0 0 0 0

2 0 0 0 0 0 0 0 0 0 0 0 0

3 0 0 0 0 0 0 0 0 1 0 0 . 1 1

4 1 ? I I 0 I 0 0 0 1 0 . 7 1

5 3 x 0 0 2 I ? 2 1 0 1 . 1 1 1

6 0 7 4 3 6 0 4 6 6 3 . 6 35

7 4 0 6 3 0 7 5 0 0 2 . 5 25

8 10 I 7 9 I 7 6 8 I 7 . t 7 L

9

10

TOT 18 2 16 18 L7 16 16 t 7 16 1 5 1 5 . 1 151

I 0 0 0 0 0 0 0 0 0 0 0 0

z 0 0 0 0 0 0 0 0 0 0 0 0

3 0 1 0 0 0 1 0 0 0 0 0 . ? 2

4 I 0 I 1 0 0 2 1 1 I 0 . 8 I

f, 0 4 0 1 2 5 4 0 0 ? 1 . 8 18

6 7 3 6 I 5 3 7 7 4 3 5 . 0 50

7 0 0 0 ? 5 0 X 0 6 0 1 . 3 1 3

I 8 7 8 9 f, 7 8 5 10 7 . 4 7 4

9

10

IOT 16 15 15 14 L7 16 13 15 16 16 1 5 . 4 154



o
CHRONIC CERIODAPHNIA

PEM{ITTEE UTAH N'EL
SAI.IPLE SKYLIT{E I.IIT{E EFFLUENT

DATA SITEET 3

NPDES NU['|BER LA8 NIS|EER 2860?

DAY I conrnOt 6.25 '3 L2.5 t3 2 5 . 0  t 6 5 0 . 0  + 1 0 0 . 0  &

DISSOLVED OXYGEN

OLD NEI{ OLD NEI{ OLD NEI{ OLD NE}i 010 ilEt{ OLD NEI{

1 7 . 8 2 8 . 1 2 7  . 6 1 7 . 9 7  . 68 7 . 9 7  . 6 2 7  . 94 7  . 9 2 8 . 0 2 7 . 9 8 8 . 0 4

2 7 . 8 5 8 . 0 6 7 . 6 ? 7 . 9 2 7  . 5 2 7  . 7 2 7 . 5 8 7  . 7 6 7  . 7 3 7 . 7 6 7  . 8? 7  . 6 7

3 7  . 7 5 8 . 0 4 7 . 5 ? 7 .88 7 . 7 8 /  . 1 5 7  . 39 7  . 5 4 7 . 8 4 7  . 4 9 7 . 7 7 7 .84

4 7 .82 8 . 0 0 7  . 7 8 7  . 9 6 7  . 3 6 7 . 2 8 7  . 7 3 7  . 8 L 7  . 5 6 7  . 5 9 7  . 6 7 7  . 9 3

5 7  . 7 5 8 . 0 1 7 . 7 1 7  . 80 7  . 5 ? 7  . L 6 7  . 4 9 7  . 7 2 7  . 5 9 7 . 8 5 7  . 7 5 7 . 8 8

6 7  .69 7  . 95 7  . 6 5 7 . 9 2 7  . 0 5 7  . 2 5 7 . 5 5 7  . 62 7  . 2 6 7  . 3 2 7 . 3 8 7  . 5 ?

7 7 . 8 ? 7 .98 7  , 7 8 7  . 96 7  . L 6 7 . 2 8 7  . 7 8 7  . 7 8 7  . 3 6 7  . 4 2 7  . 7 5 7  . 7 7

8 7  . 7 5 7 .82 7 . 7 I 7 . 8 7 , L 7  . t 6 7 . 6 2 7 . 6 8 7 . 3 7  . 3 5 7  . 62 7  . 6 8

9

10

TEMPERATURE ' c

1 24.6 2 L . 4 24.6 2 1  . 3 24 .7 2L.4 ? 4 . 6 zt.4 24.6 2 t . 4 ? 4 . 6 2L.3

2 ? 4 . 8 2 2 . 0 24 .5 2 2 . 0 24.5 2 2 . 2 2 4 . 8 z L . 9 24.7 ?2 .8 ? 4 . 5 2 2 . 4

3 ? 4 . 6 2 2 . 4 24 ,6 2 2 . 4 24.6 2 2 . 4 24.6 2 2 . 4 24,5 ? ? . 4 24 .6 2 3 . 0

4 24.7 ? 2 . 3 24.4 2 2 . 6 24 .7 2 ? . r 24 .7 2 2 . 5 24 .7 2 2 . 7 24.4 ? 2 . 5

5 24.6 2 2 . 3 24.5 ? ? . 3 24,6 2 2 . 3 24.6 2 2 . 4 24.6 2 2 . 3 24.6 ? 2 . 3

6 24.6 2 2 . L 24.6 z ? . L ? 4 . 6 2 2 . 2 24.6 2 2 . 2 24.6 22 . r ? 4 . 6 2 2 . 1

7 24.6 ? 2 . L 24 .6 2 2 . 1 24.6 2 2 . 1 24.5 2 2 . 1 24.6 2 2 . 2 24.6 2 2 . l

8 24.7 2 2 . 3 24.6 ? 2 . 2 24.6 ? 2 . 3 24.6 2 2 . 3 24 .7 2 2 . 3 24.6 2 2 . 3

9

1 0

pH

1 7 . 2 7 . 2 7 . 0 6 . 9 7 . 0 7 . 0 7 . 0 7 . 0 5 . 9 7 . 0 6 . 9 7 . 0

2 7 . 2 7 . 3 7 . 0 7 . L 7 . L 7 . L 7 . 0 7 . 1 7 . I 7 . L 6 . 9 7 . 0

3 7 . 3 7 . 3 7 . L 7 . 0 7 . 2 7 . 0 7 . L 7 . 0 7 . 3 7 . 0 7 . 0 7 . L

4 7 . 2 7 . 3 7 . r 7 . 7 7 . 2 7 . 0 7 . 2 7 . 3 7 . 2 7 . 0 7 . 2 7 . 0

5 7 . 4 7 . 2 7 . 3 7 . 0 7 . 2 7 . 0 7 . 3 7 . 0 7 . 2 7 . L 7 . 2 6 . 9

6 7 . 2 7 . 2 7 . 0 7 . 0 7 . 0 7 . 0 7 . 0 7 . 0 7 . 2 7 , 1 7 . 0 6 . 9

7 7 . 2 7 . 2 7 , 0 7 . 0 7 . 0 7 . 0 7 . 0 7 . 0 7 . L 7 , 7 6 . 9 6 . 9

8 7 . 3 7 . 2 7 . 0 7 . 0 7 . 1 7 . 0 7 . 0 7 . 0 7 . L 7 . 1 7 . 0 6 . 9

9

10


